Significance: Transition-metal carbenoids, which can be generated in situ from a variety of different precursors, demonstrate a diverse range of reactivity, such as the ability to perform allylic and benzylic C-H functionalizations (see Review below). While the use of acceptor-acceptor and donoracceptor metal carbenoids is commonplace, the application of donor-donor metal carbenoids in a diastereo-and enantioselective C-H functionalization has not been previously demonstrated. Herein, Shaw and co-workers report the first Rh-catalyzed asymmetric insertion reactions of donordonor carbenoids, which provide access to substituted dihydrobenzofurans.
and chiral amines (Y. Yu et al. J. Nat. Prod. 2013 , 76, 2226 . The authors report a chiral allylation strategy beginning from 2-pyridones and allenes.
Comment: Almost all substrates preferred N-allylation over O-allylation, except the 5-iodopyridone substrate. A 1:1 mixture of N/O-allylated products was observed in this case. Substitution on the allene component was also tolerated, including a tertiary alcohol. A decrease in N/O selectivity was observed for the substrate with a phthalamido group. The substrate scope showed variability in the aza biaryl starting material and the olefin coupling partner. The products were shown to be competent in rhodium-catalyzed 1,4-additions to cyclohexenone with phenylboronic acid, producing the adduct in up to 77% yield and with 68% ee. Significance: β-Chiral amines are ubiquitous motifs in a range of biologically active molecules, including pharmaceuticals and natural products. The catalytic enantioselective hydroamination of alkenes provides an efficient route to such molecules using simple, and often commercially available, starting materials. Herein, Buchwald and coworkers present an enantioselective CuH-catalyzed anti-Markovnikov hydroamination of 1,1-disubstituted alkenes.
Comment:
The report expands upon the authors' previous work on the Cu-catalyzed enantioselective hydroamination of styrene derivatives (J. Am. Chem. Soc. 2013, 135, 15746) . The proposed mechanism involves hydrocupration of the 1,1-disubstitued olefin in an anti-Markovnikov manner, which is intercepted by the hydroxylamine ester to give the final product and a Cu(I) alkoxide complex. The active CuH catalyst is regenerated by the addition of stoichiometric amounts of hydrosilane. 
Zirconium/VANOL-Catalyzed Asymmetric α-Iminol Rearrangement
Significance: There has been no example of asymmetric α-iminol rearrangement so far. Herein, the authors developed an effective catalyst system, a zirconium/VANOL complex, which works well not only with α-iminols as starting material, but also with in situ generated α-iminols from an aldehyde and an aniline.
Comment:
The zirconium/VANOL catalyst affords excellent yields and enantioselectivities for a broad range of substrates. Interestingly, N-methyl imidazole coordinated to zirconium dramatically influences the reaction. When there is a para-CF 3 substituent on the phenyl ring, more careful manipulations are required such as inert atmosphere and deoxygenation. 
The Isomerization of Allylrhodium Intermediates in the Rhodium-Catalyzed Nucleophilic Allylation of Cyclic Imines Angew. Chem. Int. Ed. 2014, 53, 11605-11610 .
Isomerization of Allylrhodium Intermediates During Allylations of Imines
Significance: The authors present a 1,4-rhodium(I) migration of allylrhodium intermediates which then react with cyclic imines to yield the allylation product with three stereochemical elements with high selectivity. Using a chiral dienerhodium catalyst the reaction can be performed enantioselectively. The significance of this work is the generation of stereochemically more complex products from simple starting material through rhodium(I)-catalyzed isomerization processes.
Comment:
The reaction is favored in combination of two factors: 1) the steric hindrance of the initially formed allylrhodium species, and 2) the reactivity of the imine such that normal allylation is disfavored. Through the deuterium-labeling experiments it is proposed that the 1,4-rhodium(I) migration (3a → 3b) occurs by a C-H oxidative addition-reductive elimination sequence via intermediate I. 
Synthesis of Ferrocene Derivatives with Planar Chirality via Palladium-Catalyzed Enantioselective C-H Bond Activation Org. Lett. 2014, 16, 5164-5167. Asymmetric Synthesis of Ferrocenes via Palladium-Catalyzed C-H Bond Activation
Significance: The authors report a highly enantioselective route to the synthesis of 2-acyl-1-dimethylaminomethylferrocene derivatives with planar chirality via a palladium-catalyzed asymmetric C-H bond activation using monoprotected amino acids as chiral ligands.
Comment: Due to their important role in promoting various asymmetric catalyzed reactions, 2-acyl-1-dimethylaminomethylferrocene derivatives with planar chirality were provided under one-pot reaction conditions in moderate to good yields and with excellent enantioselectivities via a palladium-catalyzed direct acylation of ferrocene. 
Rhodium-Catalyzed Enantioselective Hydrogenation of Enamido Esters
Significance: Lv, Zhang and colleagues present a rhodium-catalyzed asymmetric hydrogenation of α-acetoxy β-enamido esters. A series of chiral α-hydroxy-β-amino acid derivatives were prepared in high yields (up to 98%) with excellent enantioselectivities (up to 97% ee). 
Divergent Reactivity of 2-Triazole Benzaldehydes under Rhodium Catalysis
Significance: N-Sulfonyl 1,2,3-triazoles can serve as convenient diazo compound precursors, when reacted with a suitable rhodium(II) catalyst. In the present report, the authors present the reaction of 2-triazole benzaldehydes and 2-triazole alkylaryl ketones with water and alcohols. The products generated are either valuable 2-amino-3-hydroxylindanones or dihydroisobenzofurans.
Comment:
To support the existence of an oxonium intermediate, the starting triazole was reacted with the rhodium catalyst for two hours in the absence of nucleophiles. Upon addition of water, alcohol and Sc(OTf) 3 , products arising from paths A and B were formed in comparable yield, suggesting the presence of this common intermediate. 
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Cobalt-Catalyzed 
Cobalt-Catalyzed Asymmetric Hydroboration of Alkenes
Significance: A cobalt-catalyzed asymmetric hydroboration of 1,1-disubstituted aryl alkenes is presented. A series of chiral α-alkyl-β-pinacolatoboranes were prepared with exclusive regioselectivities in high yields (up to 98%) with excellent enantioselectivities (up to 99.5% ee).
Comment: Novel iminopyridine-oxazoline (IPO) ligands are found to be highly efficient in the enantioselective hydroboration of alkenes under cobalt catalysis. The synthetic utility of this method is demonstrated by the synthesis of naproxen. 
Nickel-Catalyzed Asymmetric Claisen Rearrangement
Significance: The authors present an asymmetric propargyl and allyl Claisen rearrangement using a readily available chiral N,N′-dioxide-nickel(II) complex. Product allyl and allenyl compounds were obtained with good yield and excellent enantioand diastereoselectivities.
Comment: This rearrangement works with relatively inexpensive metal (nickel) under mild reaction conditions. The produced β-keto esters with all-carbon quaternary stereogenic centers with allenyl and allyl substituents are highly useful chiral building blocks. J. Am. Chem. Soc. 2014, 136, 9802) . Such motifs often exhibit planar chirality and may find application in the synthesis of complex polycyclic frameworks. The authors report an efficient procedure for the asymmetric synthesis of piperidine-fused trans-cycloalkenes 3 from triazoles 1 and methylenecyclopropenes 2.
Comment:
The reaction is initiated by the in situ formation of an α-imino rhodium carbenoid from triazole 1. Cyclopropanation of the exocyclic methylene group of 2 leads to the formation of spiropentane A, which can then undergo a thermal rearrangement under microwave irradiation to give trans-cycloalkene 3. The authors propose a concerted mechanism, which draws similarity to the retro-Claisen [3,3]-sigmatropic rearrangement. 
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Nickel-Catalyzed Asymmetric Reductive Coupling of Vinyl and Benzyl Halides
Significance: The nickel-catalyzed reductive coupling of two organic electrophiles offers a unique synthetic approach to form C-C bonds (see Review below). Reisman and co-workers report an enantioselective Ni-catalyzed reductive coupling of vinyl bromides and racemic benzylic chlorides, giving rise to substituted alkenes bearing a chiral tertiary allylic center. Although transition-metalcatalyzed allylic alkylation methods using activated organometallic reagents can provide access to similar motifs, there are few regio-and enantioselective methods for the arylation of acyclic, unsymmetrical α,γ-disubstituted allylic electrophiles (for one recent example, see: S. Son, G. 
Diastereo-and Enantioselective IridiumCatalyzed Allylation of Ketone Enolates
Significance: The transition-metal-catalyzed asymmetric allylic alkylation (AAA) reaction is a versatile and powerful method for the construction of C-C bonds. Although palladium catalysts are routinely used in this reaction, iridium catalysts have been shown to have complementary and comparable reactivity to palladium (see Review below). Within this area of research, the diastereoand enantioselective allylic alkylation of unstabilized ketone enolates remains a significant challenge. Herein, Hartwig and co-workers report a diastereo-and enantioselective iridium-catalyzed allylation of barium enolates derived from cyclic ketones.
Comment:
The branched-selective allylic alkylation method developed by the authors provides access to products containing a vicinal quaternary and a tertiary stereogenic center -a difficult class of molecules to access using traditional Pd-catalyzed methods. The method is highly efficient and demonstrates a broad substrate scope. The authors show that good levels of diastereoselectivity can be achieved in this reaction simply through the facial selectivity of the prochiral barium enolate without necessitating coordination of the enolate directly to the metal center. 
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Highly Enantioselective One-Pot Synthesis of Chiral β-Hydroxy Sulfones via Asymmetric Transfer Hydrogenation in an Aqueous Medium Org. Lett. 2014, 16, 5764-5767 .
Enantioselective Synthesis of β-Hydroxy Sulfones via Transfer Hydrogenation
Significance: Chiral β-hydroxy sulfones are useful building blocks in organic synthesis, as the α-position can easily be functionalized and the sulfonyl group easily be removed or transformed. In the present report, the authors describe a one-pot approach to chiral β-hydroxy sulfones, starting from α-bromo ketones and involving transfer hydrogenation.
Comment: A variety of products could be formed in high yield and high to excellent enantioselectivity. Interestingly, both alkyl and aryl substituents can be tolerated at the R 1 and R 2 positions, with aryl groups giving superior results. Through kinetic studies, the authors demonstrate that nucleophilic substitution followed by transfer hydrogenation is the dominant sequence. 
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Catalytic 
Intramolecular Asymmetric Desymmetrization via Copper Catalysis
Significance: Hydroxy-and amino-functionalized C3-fragments play a pivotal role as synthetic intermediates. Whereas enantioselective desymmetrization of diols and glycerol were developed to provide hydroxyl-containing C3-fragments, the corresponding preparation of amino-containing C3-fragments has been rarely documented. Herein, Gu and co-workers present the asymmetric desymmetrization of 1,3-diazido-2-propanols catalyzed by copper-PhBox.
Comment:
The title transformation is enabled in an enantioselective fashion by CuPF 6 (MeCN) 4 in the presence of (S,S)-PhBox and NaBARF with the larger and non-coordinating BARF -anion. The new method provides reliable access to enantioenriched azido-substituted 5,6-dihydro-1,4-oxazin-2-ones, which can be further converted into useful N-containing scaffolds. 
P-Chiral P,π-Dihydrobenzooxaphosphole Ligands in Asymmetric Catalysis
Significance: A new family of P-chiral P,π-hybrid ligands has been synthesized from a chiral dihydrobenzooxaphosphole core (Z. S. Han et al. J. Am. Chem. Soc. 2013 , 135, 2474 . These newly developed ligands show a very high level of enantiocontrol in the rhodium-catalyzed addition of aryl boronic acids to tosyl imines.
Comment:
The synthesis of the ligands with strong electron-withdrawing substituents (like CF 3 ) failed by the alkylation with cinnamyl derivatives, alternatively an allylation and subsequent metathesis strategy was employed. Steric and electronic properties were controlled easily by varying the substituents on the phosphorus atom and on the π-system. 
Synthesis of Axially Chiral Biaryls through Sulfoxide-Directed Asymmetric Mild C-H Activation and Dynamic Kinetic Resolution Angew. Chem. Int. Ed. 2014, 53, 13871-13875 .
Axially Chiral Biaryl Compounds via Dynamic Kinetic Resolution
Significance: Axially chiral biaryl motifs are privileged structures as ligands for transition-metal catalysis. The authors present a dynamic kinetic resolution of racemic biaryls with a palladium catalyst using point chirality of a sulfoxide directing group.
Comment: Although some substrates were slow to react (up to 7 days), good yields and stereoselectivities were observed. Treatment of the products with t-BuLi at -90 °C led to an axially stable aryllithium species, which was trapped with CO 2 .
Pd ( 
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Synergistic Catalysis: Enantioselective Addition of Alkylbenzoxazoles to Enals Chem. Eur. J. 2014, 20, 16853-16857. Enantioselective Palladium/Organo-Catalyzed Additions to Unsaturated Aldehydes
Significance: Synergistic catalysis has recently been gaining attention because the two separate catalysts can be optimized independently (see Review below) . The authors present a palladium/chiral secondary amine catalyzed reaction between azaarenes and unsaturated aldehydes.
Review:
A. E. Allen, D. W. C. MacMillan Chem. Sci. 2012, 3, 633-658. Comment: Although diastereoselectivity was poor (highest ratio 2.7:1), good enantioselectivities were observed for both major and minor isomers. The palladium acts as a Lewis acid to activate the azaarene, whereas the proline-derived organocatalyst activates the aldehyde towards 1,4-addition.
Pd ( Comment: In order to compare the reactivity in asymmetric induction, the copper(II)-diamine catalysts, containing diamine 1 and 2, were investigated in the enantioselective monobenzoylation of meso-1,2-diols and in the asymmetric Henry reaction. In both reactions the products were obtained in good to high enantioselectivities with the opposite sense of induction depending on the used diamine. As expected, (+)-sparteine surrogate 2 generated the antipodal products of those obtained using (-)-sparteine. 
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Enantioselective Reaction of Tertiary Enamides with Salicylaldehydes
Significance: Tertiary enamides are related to enamines by replacement of an N-alkyl substitutent with an electron-withdrawing group. Despite this change, they remain nucleophilic. Taking advantage of this characteristic and of the electrophilicity of the transient iminium, the authors developed a modular titanium(IV)-catalyzed synthesis of 4-chromanol derivatives, by reaction with salicylaldehydes.
Comment: The use of a titanium-(R)-BINOL complex enabled the synthesis of diverse 4-chromanol products with good to excellent enantio-and diastereoselectivity. Water was found to have a marked effect on enantioselectivity: under anhydrous conditions, the ee decreased to 50.8%, whereas it was measured at 96.5% in the presence of 20 mol% water, in the model reaction. The exact mechanism remains to be elucidated.
Selected examples:
Ti ( 
Synthesis of 1,2-Amino Alcohols via Asymmetric Hydrogenation
Significance: Chiral 1,2-amino alcohols are very commonly found in pharmaceuticals and natural products. Although many methods exist for their synthesis, the present one, based on asymmetric hydrogenation, is notable for its efficiency in terms of enantioselectivity and turnover number (up to 100 000).
Comment: Excellent yields and enantioselectivities were obtained on a range of aromatic α-amino ketones with a low catalyst loading (0.02 mol%).
When an alkyl α-amino ketone was employed, the product was formed in 98% yield, but was nearly racemic. The authors demonstrate the utility and scalability of their method with the synthesis of (R)-phenylephrine hydrochloride, using only 0.001 mol% catalyst (TON = 100 000).
Selected examples:
Ir 
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Cooperative Catalysis with Iron and a Chiral Brønsted Acid for Asymmetric Reductive Amination of Ketones Adv. Synth. Catal. 2014, 356, 3451-3455 .
Asymmetric Reductive Amination of Ketones
Significance: Enantiomerically pure chiral amines are very important building blocks to synthesize numerous pharmaceutical drugs as well as bioactive compounds. The authors report the first ironcatalyzed asymmetric reductive amination of ketones with anilines in the presence of hydrogen, leading to chiral amines in moderate to good yields and good to excellent enantioselectivities.
Comment:
The protocol represents a more convenient, simple and practical method for the synthesis of chiral amines. Interestingly, the combination of the chiral Brønsted acid (TRIP) catalyst and the non-chiral Knölker complex enabled the reductive amination of ketones with anilines in a cooperative manner. 
